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Recoveryplansdelineatereasonableactionsthatarebelievedto be requiredto recover
and/orprotectlisted species.Planspublishedby theU.S. FishandWildlife Service
(Service)aresometimespreparedwith the assistanceof recoveryteams,contractors,State
(Commonwealth)agencies,andotheraffectedandinterestedparties. Plansarereviewed
by thepublic andsubmittedto additionalpeerreviewbeforetheyare adoptedby the
Service. Objectivesof theplanwill beattainedandanynecessaryfundsmadeavailable
subjectto budgetaryandotherconstraintsaffectingthepartiesinvolved,aswell asthe
needto addressotherpriorities. Recoveryplansdo not obligateotherpartiesto undertake
specifictasksandmaynotnecessarilyrepresenttheviewsortheofficial positionsor
approvalofany individualsor agenciesinvolvedin developingtheplan,otherthanthe
Service.Recoveryplansrepresentthe official positionof theServiceonly afterthey have
beensignedby theDirectororRegionalDirectorasapproved. Approvedrecoveryplans
are subjectto modificationasdictatedby newfindings,changesin speciesstatus,andthe
completionofrecoverytasks.

By approvingthis recoveryplan,theRegionalDirectorcertifiesthatthedatausedin its
developmentrepresentthebestscientificandcommercialinformationavailableat the
time it waswritten. Copiesof all documentsreviewedin the developmentoftheplanare
availablein theadministrativerecord,locatedattheBoquer6nField Office in Boquer6n,
PuertoRico.

Literature citations should read asfollows:

U.S. Fishand Wildlife Service. 1999. Recoveryplanfor Juglans]amaicensis(Nogalor
WestIndianwalnut). Atlanta,Georgia. 16 pp.

Additional copiesmaybepurchasedfrom:

Fish andWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814
Phone: 301/492-6403or

800/582-3421

Feesfor recoveryplansvary, dependingonthenumberof pages.

Coverillustration:Juglans]amaicensis(Nogal or WestIndianwalnut): twigswith female
flowers (left), leafytwig (right), fruit (below), two-thirdsnaturalsize;by S. Foster.In
Little et. al (1974).
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EXECUTIVE SUMMARY

Current Status: Juglansjamaicensis(Nogalor WestIndianwalnut),currentlylisted as
endangered,is a largedistinctivetreewith fissured(separatedinto distinctareasby
narrowcracks)bark,which mayreachup to 25 meters(82 feet)in height. This speciesis
knownfrom Cuba,Hispaniola,andPuertoRico,but little informationis availableon its
statusin the first two countries.In PuertoRico, this speciesis knownfrom only 14
individualsatonelocality in themunicipalityofAdjuntas.

Habitat Requirementsand Limiting Factors:Theknownlocality is neartheMonte
GuilarteCommonwealthForest,but is in privateownershipandthreatenedby land-
clearingfor agricultureandrural development.Surroundingareasarecurrentlyplantedin
coffeeandtheirexpansionmaythreatenthesetrees. Thewoodof thespeciesis also
reportedto be of goodquality, therefore,treesmayhavebeencutin thepastfor theuseof
thewood. Theareafalls within thesubtropicallower montanewet forest life zone.

RecoveryObjective: Delisting.

RecoveryCriteria: Juglansiamaicensismaybeconsideredfor delisting when(1)
protectionoftheknownpopulationhasbeenachieved,throughlandowneragreementor
acquisition,and(2) newpopulations(thenumberof whichshouldbe determined
following theappropriatestudies)capableof selfperpetuation(reproducingand
maintainingastablepopulation)havebeenestablishedwithin protectedareas,suchasthe
MonteGuilarteor ToroNegroCommonwealthForests.

Actions Needed:

1. Protecttheexistingpopulationand its habitatthroughthedevelopmentand
implementationof a landowneragreementor throughlandacquisition.

2. Monitor knownpopulationsand surveyfor additionalpopulations.
3. EnforceexistingCommonwealthandFederalendangeredspecies

regulations.
4. Educatethepublic on conservationvaluesandregulations.
5. Conductresearchon thelife historyofthespeciesandevaluatepropagation

techniques.
6. Conductpropagationandenhanceexistingpopulationsor establishnew

oneson protectedlands.

RecoveryCosts: Recoverycostsfor Juglansjamaicensishavebeenestimatedat$80,000
for the first 3 years. Subsequentexpenditureswill dependupontheresultsof these
preliminarystudies,andtherefore,cannotbeestimatedat this time.

Dateof Recovery: Delisting couldbe initiatedin 2025,if therecoverycriteria aremet.
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PART I. INTRODUCTION

Juglansiamaicensis(nogalor WestIndianwalnut) is a largedistinctivetreeandis
knownfrom only 14 individualsat onelocality in themunicipalityofAdjuntas,in the
centralmountainsofPuertoRico. Theareais locatedneartheMonteGuilarte
CommonwealthForestbut is in privateownershipandthreatenedby land-clearingfor
agricultureandrural development.Thewoodofthe speciesis reportedto beof good
qualityandtreesmayhavebeencut in thepastfor suchpurposes.This speciesis also
knownfrom theislandsofCubaandHispaniola.

This specieswasdeterminedto be an endangeredspecieson January10, 1997,pursuant
to theEndangeredSpeciesAct of 1973,asamended(U.S.FishandWildlife Service
1997). Critical habitathasnotbeendesignatedforthis speciesbecauseoftherisksof
vandalism,aswell asits potentialfor overcollection.

Description

Juglansiamaicensis(nogalor WestIndianwalnut),of thefamily Juglandaceae,wasfirst
describedas£ jamaicensisby DeCandollefrom a descriptionandillustrationof leaves,
staminatecatkin(denseflower clusterwith stamens)andfruit whichhadbeenprepared
by Descourtilz. Thetreedepictedin the illustration hadbeenpublishedunderthename
ofJuglansfraxin~folia.DeCandollemistakenlybelievedthatthetreeDescourtilzhad
illustratedoriginatedin Jamaica,whenin realityno walnuttreehaseverbeenlocatedin
Jamaica.Synonymswhichhavebeenappliedto the speciesincludeJuglansfraxin~olia
Descourtilz,.1 cinereaof Bello, J. insularis Griseb.,J. portoricensisDode,andJ
domingensis(Proctor1992).

Nogal is a largedistinctive treewith fissuredbark whichmayreachup to 25 meters(82
feet) in height. Twigs, buds,andleafaxeshaveminute rustyhairs. Theleavesare
alternate(growingat alternatingintervalson eithersideofthestem)and compound
(havingtwo or moreleafletsbornon single stalk)andconsistof from 16 to 20 mostly
paired,nearlystalklessleaflets(small leafor segmentof acompoundleaf). Leafletsare
from 5.5 to 9.0 centimeters(2.2to 3.5 inches)long and2.2 to 4.0 centimeters(0.9to 1.6
inches)wide, thin andnearlyhairless,excepton theveinsbeneath.Leafletsare
lanceolate(narrowandtaperingateachend),finely toothed,long-pointedandrounded,
andunequalat thebase.Nogal is monoecious;maleandfemaleflowersarebornein
differentclustersorcatkinson thesametree. Staminateormaleflowersarenumerous
andin droopingcatkins,8.8 to 11.0 centimeters(3.5to 4.3 inches)long,that areborneon
thetwigs of thepreviousyear. Pistillateor femaleflowersareseveralalongan axis,4.4
to 8.8 centimeters(1.7 to 3.5 inches)long, borneat theendsoftheshootsofthe season.
Individual maleflowersarecomposedof a6-lobedcalyx (outerprotectivecoveringofa
flower) andmanystamens(pollenproducingreproductiveorganof a flower). Female
flowersareabout0.5 centimeters(0.2 inches)long, composedof a4-toothedscale
openingatone sideand4 sepals(oneof thesegmentsforming thecalyx). Thefruit, a
drupe,is awalnutwhich is composedof ablackishhusk,abrownrough-ridgedhardshell



from 1.6 to 2.75 centimeters(0.6to 1.1 inches)wide andonelarge,oily, edibleseed
(Little et al. 1974,Proctor1992).

Distribution/Population Status

Nogal is knownfrom Cuba,Hispaniola,andPuertoRico,but little informationis
currentlyavailableon its statusin thefirst two countries(LiogierandMartorell 1982).
TheCenterfor PlantConservation(1992)describedit as“not common”andProctor
(1992)statedit wasbecomingincreasinglyrareon thesetwo islands.

Nogalwasfirst collectedfrom PuertoRicoby AugustinStahl around1865. This
collectionwasfrom anareabetweenPefluelasandAdjuntasatanelevationof
approximately700meters(2,297feet). TheGermanbotanistPaul Sintenissubsequently
collectedthespeciesin 1886 from somewherenearAdjuntas(Saltillo) andagainin 1887
nearUtuado(SantaRosa).An additionalcollectionwasmadeby Bartolom~Barcelain
1915 from anareanearAdjuntas(Little etal. 1974,Proctor1992). Little et al. (1974)
statedthatthespeciesmightpossiblybeextinct.

Juglansiamaicensiswasnotreportedagainuntil 1974,whenit wasrediscoveredby Roy
0. Woodburyfrom the uppernorthslopes(an elevationof 1,070metersor3,510feet)of
CerroLaSilla de Calder6n,anarealocatednearthe southwestcornerofthemunicipality
of Adjuntas. A surveyof thesetreesmadein 1992by SalvadorAlemafly oftheU.S.
ForestServicelocatedatotal of 14 individuals,the largestofwhichwasmorethan20
meters(66feet)in height. Thespecieshasbeenreportedfrom montaneforestsat
elevationsbetween700 and 1,000meters(2,297and3,281 feet)(Proctor1992).

Habitat Description

Nogal or theWestIndianwalnut is foundon landsadjacentto theMonte Guilarte
CommonwealthForestin thecentralmountainsofPuertoRico. Themountainsareupper
Cretaceous,volcanicin origin. Soils arederivedfrom thesefine-grainedigneous
(volcanic)rocksandarehigh in permeableclay andlow in silt andsand.Redorpurplish
in color, thewell-drainedsoilshaveavery acidicsubsoil(layerof soil beneaththe
surfacesoil). Themostwidely distributedsoil is theLos Guineosseries(Departmentof
NaturalResources1976).

Meanannualprecipitationin theMonte GuilarteC :mnonwealthForestis 2244
millimeters(88.3 inches),with adrier periodoccurringin themonthsofJanuaryand
Februaryand awetterseasonoccurringfrom AugustthroughOctober. Mean annual
temperatureis 20.10C (68.20F),with ameanmonthly minimumof2O0C (680F)in
Februaryand ameanmonthly maximumof23 0C ‘3 .40F) in July,Augustand
September(Departmentof NaturalResources19?
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Theareaoftheknownpopulationfalls within thesubtropicallowermontanewet forest
life zone(Ewel andWhitmore1973). Fourvegetationassociationshavebeendescribed
in theMonte GuilarteCommonwealthForests.Upperslopesarecoveredby sierrapalm
(Prestoeamontana)forestinterspersedwith forestdominatedby caimitillo (Micropholis
garcin~folia)andgranadillo(Buchenaviacapitata). Highpeaksandexposedridgesare
characterizedby a dwarforelfin forestwhich is dominatedby evergreen,gnarled,small-
leavedspecies.Lower slopesandvalleyswereoriginallyplantedin coffeeundershade
trees(e.g.,Ingasp., Citrus sp.).

ReasonsFor Listing

Nogal waslistedasendangeredin Januaryof 1997. Thetreeis knownonly from Cuba,
Hispaniola,andPuertoRico. Informationfrom theCenterfor PlantConservation(1992)
indicatesthat it is rareon thefirst two islands. In PuertoRico, it is knownfrom only one
populationconsistingof 14 individualsonprivately-ownedland. Surroundingareasare
currentlyplantedin coffeeandtheirexpansionmaythreatenthesetrees. The conversion
of “shadecoffee” to “suncoffee” is ofparticularconcern,sinceall shadetreesare
eliminatedin suchplantations.Theknownpopulationis locatedin arural area,therefore,
developmentfor housingmayalsothreatenthespecies.

Thewoodofthespeciesis describedasbeingof goodqualityandhighlyprized. It has
beenreportedto havebeencut in thepastforsuchreasons(Little etat. 1974). Because
ofits limited distribution,therisk ofextinctionis extremelyhigh. Naturalevents,suchas
hurricanes,candramaticallyaffectforestspeciescompositionandstructure,felling large
treesandcreatingnumerouscanopygaps.

ConservationMeasures

Conservationmeasuresprovidedto federallylistedspeciesincluderecognition,recovery
actions,requirementsfor Federalprotection,andprohibitionsagainstcertainpractices.
Recognitionthroughlisting encouragesandresultsin conservationactionsby Federal,
State,andprivategroupsandindividuals. TheEndangeredSpeciesAct providesfor
possiblelandacquisitionin cooperationwith theStatesandrequiresthatrecoveryactions
becarriedout for all listed species.Section7(a) oftheAct, asamended,requiresFederal
agenciesto evaluatetheiractionswith respectto any speciesthatis listedasfederally
endangeredorthreatened.If aFederalactionmayaffecta listed speciesor its critical
habitat,theresponsibleFederalagencymustenterinto formal consultationwith the
Service.

While availableinformationindicatesthatthetreeshavenot reproducednaturallyin the
past,theyhaveservedasa sourceofseed. Theseedhasbeenusedto propagateseedlings
in nurseriesofthePuertoRico DepartmentofNaturalandEnvironmentalResources,the
PuertoRicoConservationTrust, andthe InternationalInstituteof TropicalForestry.
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RecoveryofnogalorJuglansjamaicensiswill involve theprotectionoftheknown
populationin Adjuntas,PuertoRico, researchon aspectsofthespecies’life history,and
propagationandtheestablishmentofnewpopulationsin protectedareas. Exchangeof
informationon thespecieswith countrieswherethespecieshasalsobeenreported
(HispaniolaandCuba)shouldalsobeconsideredimportantin therecoveryprogramfor
the species.

Summary of CommentsReceived

A copyoftheTechnical/AgencyDraft RecoveryPlanforJuglansiamaicensiswassentto
13 reviewers,includingthreepeerreviewers,forreviewandcomments.A noticeof
availability oftheTechnical/AgencyDraft waspublishedin theFederalRegisterin
Septemberof 1998. Oneletterofcommentwasreceived.

TheU.S. Departmentof HousingandUrbanDevelopment,CaribbeanOffice, commented
in a letterofJanuary19, 1999. Theletterstatedthattheydid not anticipatethattheir
programin theAdjuntasareawould affectthespecies.
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PART II. RECOVERY

A. RecoveryObjective/Criteria

Theobjectiveofthis recoveryplan is to providedirectionfor reversingthedeclineof
Juglansiamaicensisandfor restoringthespeciesto aself-sustainingstatus,thereby
permittingit to beremovedfrom theFederalList ofEndangeredandThreatenedWildlife
andPlants.

We will considerdelistingJuglans]amaicensiswhen(1) protectionoftheknown
populationhasbeenachieved(throughmeanswhichmayincludeacquisition,landowner
agreement)and(2)newpopulations(thenumberof whichshouldbedetermined
following theappropriatestudies)capableof selfperpetuationhavebeenestablished
within protectedareas,suchastheMonte Guilarteor ToroNegroCommonwealth
Forests.Theseareminimumrequirements,andcouldbe expandeduponif the
regenerativeor propagativepotentialof naturalandexsitu populationsprovesto be
insufficient. Alternatively, if newpopulationsofthespeciesarediscovered,it maybe
preferableto placegreateremphasison protectionratherthanon propagationin orderto
achievetheminimumnumberofplantsnecessaryfor recovery.
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B. Narrative Outline

1. Prevent further habitat lossand population decline. Appropriatepublic
agenciesshouldinitiateprotectionof habitatand individualplantsat the
knownpopulationsite.

11. Protect habitat. Theprotectionofthe oneknownpopulation
shouldbe given thehighestpriority.

111. Developa landowner agreementwhich provides for
thelong-term protection and recovery ofJuglans
jamaicensis. An agreementshouldbedeveloped
which includesmeasuresto protectknownindividuals
andtheirhabitatandprovidesfor long-termmonitoring
of theirgrowthandreproduction. Acquisitionmaybe
evaluatedasanoptionfor protectionofthesiteaswell.

12. Protect and monitor plants. Individual plantsand the
recruitmentofnewindividualsmustbemonitoredon along-term
basis.

121. Monitor known population.Individual plantsshould
be measuredandmarked. Basicfield observations
whichwill contributeto the informationavailableon
populationbehavior(includingphenology(studyof
periodicphenomenasuchasflowering), seed
production,seeddispersal,recruitment(addingnew
individualsto apopulation)success,sitechanges,and
growth), shouldbe madeatregularintervals.

122. Enforce existingCommonwealth and Federal
endangeredspeciesregulations.TheCommonwealth
DepartmentofNaturalResources’(DNER) Regulation
to GoverntheManagementofThreatenedand
EndangeredSpeciesof 1985providesfor criminal
penaltiesfor the illegal takeoflisted plant specieson
public land. In addition,developmentprojectsthat
occurin theseareasareoftenfundedthroughlocal or
Federalagenciesorrequirelocal permits. The
Regulation’sSection10 providesfor consultationson
endangeredspeciesthatmaybe affectedby a particular
projectsimilar to Section7 oftheEndangeredSpecies
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Act. Section7 oftheEndangeredSpeciesAct applies
whereFederallandsor federallyfundedorpermitted
projectsareinvolved.

123. Educatethe public onplant conservationvalues
and regulations. Juglansiamaicensisshouldbe
includedin theillustratedbrochureandslide
presentation(in bothEnglishandSpanish)on
endangeredplantsandplant communitiesthat are
presentedto local schoolgroups,organizations,and
agencies.Permittingandfundingagencies(those
potentiallyinvolved in Section7 consultations)should
bemadeawareof endangeredplants,thepertinent
laws,andtheir responsibilities.

2. Continue to gather information on the distribution and abundanceof
Juglansjamaicensis.Futuremanagementdecisionsandthe establishment
ofrecoverypriorities dependon obtainingadditionalinformation
concerningthedistribution andabundanceof this species.

21. Searchfor new populations. Searchesfor newindividualsand
populationsshouldbeconductedin areassuchasthe
CommonwealthForestsofthecentralmountains(e.g.,Monte
Guilarte,ToroNegro). Privatelandswith appropriatehabitat
shouldalsobesearched.

211. Identi1~ and inventory potential sites. Basedon a
characterizationof knownhabitattypes,potential
populationsitesshouldbeidentifiedandsearched.
The species’knownhabitatis limited in extent,
thereforefacilitatingsearches.

212. Characterize sitesto determine their suitability as
future recoverysites. If newpopulationsare
discovered,this informationshouldbe addedto the
databaseof thevariousagenciesandorganizations
involved. In addition,newly discoveredsitesshould
be evaluatedfor theavailability ofpropagativematerial
and thepotentialfor protection.

3. Conduct research. Little biological informationis availableon Juglans
jamaicensis.Studiesshouldfocuson thoseaspectsoflife historythat may
becritical to therecoveryof thespecies.
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31. Definehabitat requirements. Informationavailablefrom
existingstudiesshouldbeevaluatedto moreclearlydefinehabitat
requirements.

32. Study reproductive biology and ecologyofJuglansjamaicensis.
Effectivemanagementandrecoveryof this speciesdependsupon
obtainingthis information.

321. Assessperiodicity offlowering. Studiesto determine
thefrequency,timing, andabundanceof flowering;
pollinationmechanisms;andthephysicaland
biological factorscontrollingtheseeventsshouldbe
continued.

322. Assessseedproductionand dispersal.Agentsof
seedpredationand/ordispersalshouldbeidentified.

323. Evaluate seedviability and germination
requirements. Information on theenvironmental
conditionsrequiredfor germinationshouldbeobtained
throughfield andlaboratorystudies.

324. Evaluaterequirementsfor establishmentand
growth. Field andlaboratoryexperimentsshould
focuson this critical stageto determinethefactorsthat
affectestablishmentandsurvival.

325. Determinegeneticstructure ofthespecies. Study
intrapopulationgeneticdiversity ofthespeciesusing
appropriatetechniques.

33. Evaluate techniquesfor artificial propagation and develop
propagation program. Propagation techniquesshould be
evaluatedsothat apropagationprogramwith localnurseriesmay
bedeveloped.Informationavailablefrom ongoingeffortsby the
DNER,thePuertoRicoConservationFoundation,andthe
InternationalInstituteofTropicalForestry(IITF) shouldbe
compiledandutilized in theseefforts.

331. Assessmethodsof propagation.Basedon the
availability ofpropagativematerial,economicand
logistical considerations,andresultsfrom the above
research,determinethemostfeasiblemethodof
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propagationandtransplantationto existing ornew
sites. Sexualvs.asexualreproductionshouldbe
evaluatedasalternatives.

332. Developartificial propagation program. This
speciesis currentlybeingpropagatedanddistributed
by theDNER,PuertoRico ConservationTrust, andthe
IITF. This shouldbe continuedandemphasisshould
beplacedon theneedfor adequaterecord-keeping.
Priority shouldbe givento productionfor
establishmentofnewpopulationsratherthanfor useas
omamentals.

4. Establish new populations. Areasfor theestablishmentof new
populationsofJuglansjamaicensisshouldbe selectedandnewpopulations
established.

41. Selectappropriate sites for population introduction or
enhancementusing artificially propagatedmaterial. Habitat
requirementsmustbe consideredin orderto assurethesuccessand
relevanceof transplantingpropagatedmaterial.

411. Selectsitesand assesshabitat suitability. Using
informationfrom Task31, inventorypotential sitesfor
the introductionandestablishmentofnewpopulations
ofJuglansiamaicensis.Considerationshouldbegiven
to theintroductionofthis speciesin areasoftheMonte
GuilarteCommonwealthForestor in theToroNegro
CommonweatlhForest.

412. Ensuresiteprotection. If proposedsitesarenot
alreadyon protectedland,stepsmustbetakento
providefor theirprotection. Managementplansfor
thesenewsitesshouldbedevelopedormodifiedto
includeconsiderationsfor this species.

413. Introduce and monitor plants. Successofplantings
shouldbe carefullymonitored.

5. Refine recovery criteria. As additionalinformationon thebiology,
ecology,propagation,andmanagementofJuglansjamaicensisis
accumulated,it will be necessaryto betterdefine,andpossiblymodify,
recoverycriteria.
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51. Determinenumber of individuals and populations necessaryto
ensurespeciesstability and self-perpetuation. Environmental
andreproductivestudies,togetherwith therelativesuccessof
populationprotectionmeasures,will allow for morepreciseand
realisticrecoverycriteriato be established.

52. Determinewhat additional actions, if any, are necessaryto
achieverecovery criteria. If thereareany actionsnot includedin
thisrecoveryplanwhichduringtherecoveryprocessbecome
recognizedneeds,theyshouldbe incorporatedinto theplan.
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PART III. IMPLEMENTATION SCHEDULE

Priorities in column 1 ofthefollowing ImplementationScheduleareassignedasfollows:

Priority 1 - An actionthatmustbe takento preventextinctionorto preventthespecies
from decliningirreversibly in theforeseeablefuture.

Priority 2 - An actionthatmustbe takento preventasignificantdeclinein species
population/habitatquality or someothersignificantnegativeimpactshortof
extinction.

Priority 3 - All otheractionsnecessaryto providefor full recoveryof thespecies.

List of Abbreviations

DNER - PuertoRico DepartmentofNaturalandEnvironmentalResources
ES - EcologicalServicesDivision, U.S.FishandWildlife Service
LE - Law EnforcementDivision, U.S. Fishand Wildlife Service
BotGar - BotanicalGardens
Univ. - Universities
PRCF- PuertoRicoConservationFoundation
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IMPLEMENTATION SCHEDULE

Task
Priority Task Description

Task
Number

Task
Duration

(Years)

ResponsibleOrganization
EWS

R4 Other

CostEstimates($000)11
FYi FY2 FY3 CommentsI

Developa landowneragreement
which providesfor the longterm
protectionand recoveryof Juglans
jamaicensis.

111 2 ES DNER Nocostanticipated.

Monitor knownpopulations. 121 Cont. ES DNER 3 3 3

EnforceexistingCommonwealth
andFederalendangeredspecies
regulations.

122 Cont. ES,LE DNER 6 6 6

2 Educatethepublicon plant
conservationvaluesand
regulations.

123 Cont. ES,LE DNER 1 1 1

2 Identifyandinventorypotential
sites.

211 2-4 ES DNER 3 3 3

2 Characterizesitesto determinetheir
suitabilityas futurerecoverysites.

212 2-4 ES DNER, Univ.

2 Define habitatrequirements. 31 2-4 ES DNER,Univ. 3 3 3

2 Assessperiodicity of flowering. 321 2-4 ES DNER,Univ. 6 6 6 6K/yearincludes321,322,
323,324, and325.

2 Assessseedproductionand
dispersal.

322 2-4 ES DNER, Univ.
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Task
Priority TaskDescription

Task
Number

Task

TaskTaskTaskTaskResponsibleOrganizationCostEstimates($000)1PriorityTaskDescriptionNumber(Years)

ResponsibleOrganization
R4 Other

CostEstimates($000)1
FYi - FY2 Comments

2 Evaluateseedviability and
germinationrequirements.

323 2-4 ES DNER,Univ.

2 Evaluaterequirementsfor
establishmentandgrowth.

324 2-4 ES DNER,Univ.

2 Determinegeneticstructureof the
species.

325 2-4 ES DNER,Univ.

2 Assessmethodsof propagation. 331 2-4 ES DNER,Univ.
BotGar.,_PRCF

DNER,Univ.
BotGar.,PRCF

2 2 2

2 Developartificial propagation
program.

332 Cont. ES 2 2 2

2 Selectsitesandassesshabitat
suitability.

411 2-4 ES DNER,Univ., PRCF 2

2 Ensuresiteprotection. 412 2-4 ES DNER,

2 Introduceandmonitorplants. 413 2-4 ES DNER

2 Determinenumberof individuals
andpopulationsnecessaryto ensure
speciesstabilityandself
perpetuation.

51 Cont. ES DNER,Univ.

2 Determinewhatadditionalactions
areneededto achieverecovery
criteria.

52 Cont. ES DNER,Univ.
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